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(57) Abstract 

A novel beta-2 adrenergic receptor subtype; a DNA coding for the same; a recombinant vector having said DNA; a host celt 
transformed by said vector; a process for producing said beta-2 adrenergic receptor subtype by culturing said host cell; a method and kit for 
screening agonists and/or antagonists of said beta-2 adrenergic receptor subtype; and a method of assaying the expression of said beta-2 
adrenergic receptor subtype in the cells or tissues. The method of screening agonists of the novel beta-2 adrenergic receptor subtype is useful 
for the development of remedies for a certain type of asthmatic disease. Recombinant animals genetically engineered with the DNA coding 
for the beta-2 adrenergic receptor subtype provide useful means for studying the relationship between beta-2 adrenergic receptors and 
asthmatic diseases. 
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Bm.B tcD^Wimmm^ihti. v^M^Bmicmiih-rmnmi^hmmmi^ 0 2-ar 

(Dpm.iJ^^i^tl^Z.tt^m^iJ^tfl'^fz CReihsaust>, An. J. Respir. Cell Mol. 
Biol., 8: 334-339 (1993)3 o Lt^Lf^t^ih. K^EP® /8 2- A RiSfe^^* /cti-^O 

*^B«©SS*i{i. K^O t F jSz-ARttiM^iST i y Sffie^ij^Wr SfrSiS 2- 
R^y 9 zfhL < it^ti^ftmi- ^mmmt^mm^m^'fzm 0 2-AR-*)-r^ ^ 
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JIfflBaA 4 3 1 izkB^mm im -h^u ^'#^ : O 9 - l 5 S S : Ji( 

R mRNA©ftfe{C. gt^cD/S2-AR<i:*e|nItt{ii^l>2:><B^^j7&>{rM^d:^ff^mR 
N A;i>^^^LTl^-5 C i^t7]i6TatilL. ^ c D N A ^ ^ o > ^ 

sa^^Wt-'Sci^mdiL. y^^•^'g^fra)S^-AR-9-y^-r^•r•*>s^ 
|5i^L/io */i> lffm/S2-AR1f:^^-rr c DN A^#wrs*ftft^^^ ^-T 
ff^®te^Ly;i!j«g«Bj§a^ffli'^/c. i3 2-A R -9- ^iJ'^ 3?^® T=f-X ht5J:t// 

ify^J'-r^mRNAO— gp^RT-PCR^{CTli<iL. » t>n/c c D N AB^fK" 

Zf. t hS3fe-C*>'5^SjS2-AR-!fy^^-7'. gt4^A 4 3 1 iifflSat/itit h 
s ff m ;S 2 - A R 7^ ^ -f -s^o 
(2) ±te;S2-AR^=i- K-r'SMBE?«J^Wt--6DN A. iif * L < (iE^'J^E 

?ii#^2 {C/T^^n^^sieyijcf. '>^<f < i 1 0 1 1 3 4 5 

n ^sse^ij ^ w-r ±ie d n a o 

$ti/c^i.m8a. #{^«ji^iaBas + • /nax^-^p^ (cho) 
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^jggx-r ^^t ^<^wl tt^ ±imm. iS 2 - a r ifr ^ -< -rcon'^ysmo 
tzuryiS'^'-^ h©x^ #{c^»Tm^ 2-A R*<J:lSff^ef£miiffl 

{cmiSfe'J K^-^tr^l5l*>J:D'c AMP^Sffliilil^^tr±l5>^:^ 'J 

ffl ho 

(7 ) ±ie^^;3 2-AR-9-y^>i':/©DNAtD-S|5^/c{i:^g|5^^tt}-r^.l 

mUt. A 4 3 1 ijffl|ja4?t5:©^RN A*-t>Ofr^t h ;S 2- A R1f 7':^ c 
DNA^^ n-^-fkOX^^^-rSI-e^So 
Iil2 (i. A 4 3 UH9a**CDfrSt h i8 2- A R-t^7'r^ ^ c D N A<^^Sifi^'J 

(5' ^iSct'^ 7 0 oi^s^T) :fccfcc^'Sg^;8^-AR1^^^5^-r':^<DT ^ y^se^ij 
( 1 ~2 0 o&oT ^ yK) ^jr-rEiT'*)«>o ^SBe?ijo±i9:{Cs st^® t h Bz- 
AR^y ^ zf c dn A(Dmmmm<D^iimm.h h/S2-AR-9-:/i5''l'7^cDNA 

ni-ST ^ yit^: -en-en* LTt>5o 

ElSti. A4 3 1 iWlliaS*©gTJlt h iSz-AR-y^^-r^c DNAO^SSe^'J 
(701 Seo^S*^'^. 3' *5JS^T') :fcJ:U^^^/S2-AR1f^^^^i^T = y 
^SE?i| (2 0 1~4 1 SfeOT^y^) ^^^Eltf^So J^Sie^iJ<^±&{-> K 
^(D t h ;S j-AR-y-^'^-TT'c D N A®iSSae?iJOif "^^^ t V B^-AR'^-y'^ 
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1115 ii. A 4 3 1 mm^^<Dmmt V B2-AR^ir^ -Cf c D^h^^m-t^ 

nmm^m^m':^ 3 7. 1 kpkrex2 o<D«ims-^*)^o 

CH0XpKREX2 0 ijfflflS-C^^-r -E* A 4 3 1 iHBlISi 3^cOi^S t h 
mi\t. CH0/PKREX2 OijfflSa-zr^^-rS A 4 3 1 aBJjai3fecD«Tj^ t h 

E18 A 4 3 1 ijffl!!afi5l^©J?TSt h >S2-AR-!f T/^-T >^^^^-r5 CHO/ 

PKREX2 oaaaafc felt's) c AMP«sfi«e^®i^ii<S:^f r^7-c=*^o 

^©^^^^f ^matlft^ (a) feJ:r>*RT-P CRtcJ:<9it*i^nSMiacD^J 
PSSt^ifeEl (b) -e*So 

fj£*<*t,7 5 pMT'*>«9. ao. ii®6ti{rBe^mie?ij#-^ 1 {c:^$n'STi ystie 

m (CHO) «ll!&^ffll^/cS^^*:*S^l^^i^93^*^*^S^^^t^^^7'i['^M] 
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K-rSDNA^. t h^Sama^^-cti t h*IiJlfe(DRN a t L < (iDNAcfc'9gt^ 
/Sa-ARCDc DN ASP^^-E^'J^r^^-rv-i LTP C R}*{cJ:<9. iSil^Ji^c D 
NAO-gj5^/;(i^SB^yn-:/<i: LT=i o^-/N>r 3^ U ^-T-fe'-i/a >i/c{i 

D N A 5 *a«l^'< ^ ^ -T'J^g^Sl ^ tlfw^MSa^^ft^ -5 C t 
*^H«ODNA(±> *f6B«<DfrS/8 2-AR^fr:5^-r y®T ^ JWS^n^^ - K 

ie^j§^ 1 tc;^$nsT i yKie3?'j^3- K-r-s^Sie^u^w-rsDNA. cko 

*f t L < {!> BSfiJ^K?iJ#-^ 2 . {j^^i < <i: t^S#^ 1 0 

17!jM 1 3 4 5 T-^$n^JSSifif"J^W-rSDNA--t?*So 

*^H«ODN A{il^*^ni'S:^j*-C=»^>nS ^<D-e*oTt><i:l^o mR 
N A;{>^t>P3^$n'SffilSDN A (c DNA) . ^JX-u^'y-CT^ <J-*^^>KI^ 
$tl-5»yy ^ -y^DNA. -fk^fi^JC^fifc^nSDNA. RN A^/^iiDNA^-iS 
Mi LTP C RiitCct *5ii*S$-ti-X?it>n'SDN A:foJ:afCtL«^0:^?£^i®^{^ 
*I^^^-li-T;^^$n-5DNA^t^T^#-r8 fcOT^So 

-^liLT. ffM/Sa-AR-tt-^iJ'-r y^^^^^JBSat /c{i*fli^S*:©RN A 
*^«iRT - P CRi*^ffli.^T^tf*l-y--7;$''l'^<^ c DN A^^ n-y-fk-TS. J^-l 

^-r\ ^^/8 2-AR-9-y^^:/^l%^t-'5>iiffl8a*/i{i*&iJ«^. j{f t L < (it M$ 
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a^wUA (AGPC) Zi^©^^i7>:^i£^ffll,>Tr^RN A^ttai'T'So 'l^^tl^ 
^RNA^^O^^RT- P C Rlc#^LTfc. t^i. ^^{c^rUrf (dT) -feyl/ 
a — 'J U --tr7 r o — xHtci ^^T^^ri^n-^h^'^^^ -■Sra-^ 

T. ^^'J (A) RN A^fSM tT^J;l^o 

c D N A^^fiJc Lfc^. gE5310b h /Sa-AR c D N AcD— S|5 ch*9l5ini:E?iJ^W 

©ir^yS^-AR-y-^/^^r ^-*^c DN A;&qf ^nSo <i: L-cmi^-S 

Ut^aiCDt h iSz-AR c DN A<D^mt^i^^^^nU^^ibK I H^O^fPTl^^ 
/S2-AR-9-:7'i5'-f 7^0^=»- KM^^ii^^-drSfcJ^JCti. 5' #a 

ib<. m^i^P BR322, pUCllQ.pBluescript ^*<^{f ^>n 
CCD J: -9 icLTi^ a - >>(k$tl^»rJl;S2-AR-9--ri?-f :/DN A^^Sie^Jti 

- J: a' :7 T - < ^ $ n-S o 
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mm^^^Ji^:^. ^J;^t^SV4 0. RSV. MML V^®7^D^-^-*5cfca;f^ U 

^-^>rS^5^i^/^LTaM$tl/cr5X ^ |?ll^{i'p KCRH 2^©ii 
^ncSUfefC. pSV2-neo. pSV2-dhf r HOT^^X = Ffe^OMIR 

*^B«OJ^Kfe«l«»a{i. «fS/S2-AR1^^^^''l'7^^3- F^-SDNA^^W 
(CHO, BHK^) . ^'^^XS^SBBa (COP. L. CI 2 7. S 

p2/o. Ns-i,NiH3 T3ii).5v h S3feifflsa> ^ )\^^^mm. (C 

OSl, C0S3, COS7. CVl. V e 1 o^) fcckD' t h S^ifflSa (H e 
1 a, 2 f§i*i^j|t^i|ffl«aS5l^il9ai}a. l^vi—^mm. Nam a Iwa^) 

7 
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U:^— . ^^h>^ :^-bf-r>. 

!^lfil?t (FCS) ^^t:«a>>ii-mi§ilfe (MEM) . ^ ^^U^'P'i^^^^^^ 
(DMEM) . RPMI-1 6 4 0 ^Jfe. 1 9 9 ^Jlfe^^ffll^-S :i <i:*<-e^ So 

yS'te^ji LT{i. Kr^vz/ueSK^ b 'J -^-i- (SDS) . -tr h U ^ f-^WT >^ 

^^AyD^-r K (CTAB) mt^mf ^ni>t<. ztn^it^tiu^ 
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m^^it'i^xio. Mmf^m^mm^M^. m^i^r r i t o n x - i o omoym 

iSigs y^l^SiS. SDS-P AGE^cO^^gcD^^fiJffl-T'S^^a. ^ 

ti5tffS/S2-AR-9-^;5'-r^(i. ^^/Sz-AR-y-y^-r^^^^^^-sJi^Ste^ffl 

So 

^5 0 ^M^^^SIiSl^k^l^OigJ^ ( I Cso) ^g^ftiSSct <9^'^IJl'9> CO 

9 
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(2) c AMP mm^:^ : -^m.<D±mMn^^mm.'^. t7=^-;pk->^7— t 

A^Ayr-y -tr^ (E I A) ?i^{cJ;«9ii]^L. g:^S]tOKS^^b^^^^JDl^CD 
c AMPfi^ 10 0%. ^^i^jtlD^© c AMPS^ 0 % <!: LTS)S-iS:JCffi^^i'P 
RjcL. 5 0 %cr>1lfS^^?l^ject-|«Sl^b^^0^g[ (EC50) ^»tt3. Wflfit- 

S o 

{^'^mo^O^. c AMPSiSISglfwfcl^Tc AMPHHf^ffl^W-rS^Oii^^ 
ff^i^-:^^l'^^^T=f-y?> htf*>»5x c AMPSIIf^ffl*<ISi6«^>n^a:v^t<^{iT 

m^n^m^') ;^'> K^#t;aii*3<i:t;c AMPll«^s^cfcl^Tfi&ffl^ns c 

mtmTT^^tl^o ^/c c AM P^SffllSHt LTti. c AMPtCtt-rslal^iiJj: 

t>' o «^ mis ISIS*<f«l * ^ *l o 

1 0 
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C Oz >r (LNA-122D ; TABAI *t$») 4^. ZTV. S^COiO 

^frT-c\ ^ ^'i^m.m'p'iL^mi^ik (dmem) \zmum^\ x i o* ~i 
X 1 0 * aBiia/v'-f-i^t'<i'5ct-9{c«ift^«$n^ct hs^gcS«iBaA 4 3 1 

ilfflgatt C:*CB*S!ISI iW) Si. :^ ^ o :09-1555} 2X10*~2 

X 1 0 * Jifflfla^RNAzor" (BIOTECX LABORATORIESaiS!) (C^A?L. i^^d^^^iil^O 

mm.t LTRT-PCR;&{C<fc«9B6^0^Si82-AR-9-^:5'>r3^CDc DNA^it 

RT- P C RS:fGtiSuper Script^** Preampi if ication System (Life Techno- 
logiesthS!!) ^ffll^ ^ftcD^^D h 3-;^{l^i^-oT^To/Co 
1) : ii^TO*afi!cCDRf£:«[^li^L. 7 0 1 0 55" Pal, <3>:l^-C-4 2 

°CT5 O^Pal-r > + h LT-*|gc DNA^^fi)cL/Co 

#dNTP 2 0 nmo 1 /2 0 jt/ L 

R N a s i n 2 0 ^fe 

^UzTdT lOOpmol 
A 4 3 1 ifflflai^fe^RN Al«$4 5 // g 

MoMu L VS5fejgfe^i$5fe 2 0 0 #fe 



1 1 



BNSDCXID: <WO 9735963A1_1_> 



wo 97/35963 



PCT/JP97/00982 



-tr>X-/5'1'^- (/S2-N 1 ) : 

5' -ACACCTGCACGTGAGGCTTCCAGGCGTCC - 3' 4 ) 

T>^-lr>X-y^-r^- (/Sz-C 1 ) : 

5 ' - CACAAGCTTGTCTGTTTAGTGTTCTGTTGG - 3 ' (ffi^ij ^iS^J S"^ 5 ) 

/S2-N 1 {i. st^ot h cDNA©5' 4mmm<o-^ imn^ 

E?iJ#-§- 3 9 0~1 0 7 {C^m^-^-S) <i:|5|— ©He^il^octO^'-^rfDJiiJttlC 

SseB3Simm,m^^'^-t?>hOX'$>tO. ;S2-C 1 (l^c DNAO) 3 ' 

—SB (E^iJ^fie^JS-^ 3 1 4 6 6 — 1 4 8 6 fCffi^^S) Iw^Blifi^/j: 

R c DNA®li^. Ctlt>oy-7-f v-tCjioT*^ 1 . 4 k b p Oltfi»f>T'*< 

i^fe¥SJC^«[IC±iS:/7d' v-^'€rtl-t'n2 5 pmo K *><t0^2*<4®T 
aq DN A5j?U y 7--bf^:j^jDL> StSHSTK-et^fi 1 0 0 ;^ L i LT. g»l 
i^'^- (PERKIN ELMER*tS8) ^ffll^TiiiT®^{t-e 3 0-*)-^i^;Vm 
m^m^n-ytZo (O^ttrSSX:. 3 0|:i>. (2) T-- : 5 5 
3 Otl>. (3) 7 2^. 1 SiCf^TSt^ SfC?«^^ll8»#Ssc8387Ifc 

J:CKHtndni -e?8^hL. T^'n-xy7HSM.«c»J{C{^ L/ci ^6. 1 . 4kb 

3 ) c DN A o-^>^'fccta' : CO^O KSP^^c?^^ -'V'^'W Hi 
L. Spin Bind ^" DNA Recovery System (FMC BioProducts ?±aU) ^ffl<-^TcD 
N A»T)n^ffiSS! • @iRt/Co DNA Ligation Kit (^^i3ttt$!i) ^ffl^.^T^8?rK-^ 
Sse8387IfcJ:0'Htndm T-^^^t L/c p U C 1 1 »AL. 
■oT:^^®HB 1 0 1 icmA'ik. T>f> 'J 1 0 0 /i g/mL#^L B^5^± 
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tinm^i^^^'yT.l FDNA (pUC/Sz ) ^ffidi. «Mi!^i&{CT c DN AO 
if A^«ilSL/c^t, >V- hg|5^(^>iSSi£fil^BcaBEST Dideoxy Sequencing 
Kit (SjiiittS!) ^fflC^T^^L/Co J£i±OXIl^lll 1 tc^jJ:a^(C7Ft-o 

- K-r-i* ^ >^^^S©T ~ y^ie^ij^^-r emu. 1124^. 1 0 o~ 

- 8 3 iJct?>'EI 3 4^. 1 2 8 0 1 3 0 0 ^ tl-SSe^ilU^ ^il^'tl 

CO c DN AH^S 1400bpt?4 15Ti ^ Y-^i>^-^> ^) - 

7" ^ V-U (ORF) ^WLTl>/; (Se?iJ^K?iJS^2©^Sie?iJ4^x ^ 

1 0 1 1 3 4 5 {C^a^-r-S) o B5E^©t h /3 2-AR c DN A CKyij^ 
E3^ilS-^3 0*£Sfie^<J*. ^S#^9 0~ 1 4 8 6 T'^^n-SK^J*^. :J^n-- 
>^'$tl^ c DNA©±S{C*fje-rSSi555't:-feS) iO'^^a i?-Jt«?OlSm. 
^ n-j^>r$n/cc DNAti. T ^ y KSe^iJ{c*>V^Ti!E3aiO t h ;S A R c 
DNA<!:9 6. 6 %0<ai^tt^W LTl-^/c*<. 4 1 <Di^SS«l*^#^E Lx -eo-^ 
t> 3 0 *<OR FP«9gi5{w^«5. $ i^\Z^<D^<D 1 3 *<T i 7 4> ^"T fc® 

-Xlh-otz (^2 4^. ^' u-->r$n/; c DN AO^SBe?iJO±^{C. t 
h iSz-AR c DNA©^SE?ij©4^-ejijfTmc D N AOigSE^'J t S^i -S^S^s 
t/c. :^ o-->^'$n/c c DN A*<n- ^ >'/N°:}''gOT i y KK^'JOT 

S6igS (TGCGAA) 4^ 5 JSS*<gE»<D t h/Sz-AR cDNA(CCCA 
GO (h^A£'5lK53';&^'^«i6t>n/io $^>{C. 3 5 7fi:OTX^<74=> (Asn) 
O^t-SE^Ot h ;3^-AR{c{i/j:l^ 2 T i y^ C-lr'J > (S e r ) -TX^<5¥ 
> (Asn) ] *<if A^nn^/co 

UMm t hill^sa*aiK^^:)^'^off^t h ^a-AR-y-r^j'^^oc dna^ p-- 

1 3 
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t h.l:^Sa^I«fe43fe®mRNA (CLONTECHttS!) 't^mtlX. II»J 1 t^m 

4 3 1 iiffl)}ai*®fcO«i:it^LT3JgSOg«| m2tp^ 2 3 8 i 

(T) t<T7'-> (A) IC. 0 3 4^s *^*#^ 8 2 3 CD^i> (T) ;6<> h > 
> (C) {C. 1 1 4 3cDT7'-> (A) i!)<yT~y (G) ic tl^tL^^b LTl^ 
*<^t>tl. -^rO^ 1 o*<T ^ y^CDBifl cfJ. 8 OfiLOo-Y >> ( 

Leu) *Wva-i'->>' (lie) {C^>fbLTt>^] ^jgC-T t>®Ta6<2>i4i 

El 4 43 eta* 5 {C^ L/C X h7 7^-:^-{Cti£l>. fr^^t h /S 2- A R tfT':^ ^' y^tSfe 

1) SV4 0 Zfa^— — tm^-*) T'r^Mt>i^i-Jl^t<DWzHindl\\ mWiW 
&^m-r^W]^mfl&m¥tm.^i^ ^-PKCRHZ [Mlshlna ih. Nature, 307: 
604-608 (1984)) ^Sall TrmitL. DNA Blunting Kit (^Sit?±S5!) ^ffl'-^T 
TfeiS^m^b^s gijO»«!JiBBflaffl^^'^^' ^-P S V 2 -n e o CSoutherntBerg. 
J. Mol. Appl. Genet., I: 327-341 (1982)) 4:AcclJl3 X^Aatll-ZrmitLX'i^ih 
tl^^^^^ i/ h 5 i -5 — -fcrifte^=^ (n^tll ) <D^^^-t -y 

^t;3. 6 7 kbp»fK- (|H|:m{-5k^^?t<bL/ctC» ^cn{c^'t'y-->3 > 

L. nmiz<iiK)±mmiiB l O l {c^ALXT>f >»J > I 0 0 u g/mLfeJ; 

~ KDNA (pKCNO) ^JfttliLs -SP^fim»i&L 

gp&^^ALx cn^:^BiiiHB 1 0 1 {z^ALTT>'h*> U > 1 0 0 w g/m 
L^^t;L B^^±r'I?K*iill{*^««^. "^^{CJ^O^^Xi KDNA (pKC 
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Ni) ^ffttbL/ic -^jv^^ u-^>y^^(DmAii. ^i^nfc7'^xi kdn 
i^tii-^n^ z. tizxK^mmLti (pkcn o (^m-^. s o b po^<> v^m 

^fiXT^:/:5'- (ge7mBe^'J#^ 6 ) : 

5' -AGCTCCTGCAGGCGCGCCGATATCTCGAGCGGCCCCGGTACCA -3' 
3 ' - GCACGTCCGCGCGGCTATAGAGCTCGCCGGCGCCATGGTTCGA - 5 ' 
2) mMMlXi^mLfzmm.B2-AR-*ry^^ZfcDNA^^t:zf^7.= KpU 
C e2^SseS3Sl\i5^mindlllxmitL. 2 %NuSi eve ^•'S: 1 Agarose 
ttM) ^.'U^ffli'^Tmm^^lllL. mi. 4 k b pO»fM-^lHliR*S$S!L^o ^»fM- 
Ss«8387IfcJ:U^tft»uilIl T??8^b L/:: p K C N 1 O 8 . 3 k h p^^t^'p 
3 >L. SS{i<t*9:*clSMHB 1 0 1 ica|A. T > f > U ^ 1 0 0 g 

xmL^^tsLBm^±xf^nmmw=$:m^Lfzo 
m^mWjLxmu0 2-AR-^-:r^^^cDNA(DmA=^nmLtzo . 

KRE X 2 0 i^S L/Co 

^mmi mm&2-AR^y^-(zfmftm,cHommW(Di^m: 

zf^T^i KPKREX2 ym^Ji^i^"^ ^^itmmi::.JiK>^-^^--X • 
/NAX:^-^miiSBJiaCHO-K 1 (ATCC : CCL-61) ICSAL. COz -C>^a.^ 
-9- (LNA-122D ; TABAI ?±«l) 3 1 X. 5%C02 <D0k^TX. 10%^ 
v'lteM^t. 11. 5 j£/ g/mL^v^n U 6 0 0 gXmLCDG- 4 1 

8 (Life Technologies t±W ^^t;DMEM^ife (ICN Biomedicals ttSi) T 

1 4 bPb1^#l. mm^^mmw^M^Lfzo 

5 0<@OG- 4 1 8iiiittt^ a-:^{Col.^T. JgJt^I^i^O. 5mMJ^^P> 

vT^^Et^K (EDTA) ^^ts^) >mmm^m^^7i<. (pbs) 3iv 
x\ oin-m^mi-nz.tizji'.xmm^^^^^^^mmLfzo '{X^^^xmL-^miz 
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XOm^^'^W:^. 1 mM E DT A^^t; 1 0 mM h U (p H 7 . 

5 ) fpizmfi^^^^^ 5 X 1 0 « mmxmnzu^xoizmmLtzo mmmi&2 o 

fjLhiBJiV^l. 5 nM [''^Ml^yy f> Ka-;l/ (C YP) 1% -l? '>ilii 
^tT>'U-7' i 0. 1% N a Na *5cta'2 0 mM H E P E S ( P H 7 
. 4 ) ^^tsR PM I - 1 6 4 0 mm (ICN Biomedicals tlS}) 2 0 0 L^^T 
/S^L. 4 °C-e 2 ^Pal^g L/Co ^<-f;i-K'y h^B (Bio-Rad Laborator ies?±^) 
^fflC^T. *'i;i>Ci6 0. 3% U i^l/^-f ^ >{CSL/;:^'5X7 ^ 
GF/C (Whatman «:$S!) Tj«i@«fe?^L. y ^ ^ - ±(Dnmmit'^ 7 ^ifW^m 

rJ^-fT^^fSS^fflliaii^CHO/p KREX 2 0 - 5 8 t^^LfZo 

IISte^4Tl#^>n/cffat h ;S2-ARif^^>ryi^f&^iiffflJ!a«cCH0/p KR 
EX20-58 ^. C02 -f 3 7 t;. 5 %C02 (D^I^^TX^. 

10% "t? 11. 5 g/mLcyo U >'fcJ:tf 2 0 0 ;/ g/mL 

©G- 4 1 8 ^^trDMEM^JlfeT'3 Bfa1^«L. :©ftfe^-H^^^0. 5 mM E 
DT A<£r#t;P B 5 45. 3 7 "CT? 1 0 ^FbH^S-T S C <i: {C J; o TifflUa^^SS*- 
"ilHjillL/Co J5<:l.^Tr:g4l^5^lll{C«t <9*fflSS^mJ6. 1 mM EDTA^^ClOm 
M h U (p H 7. 5) it^{caaBS^lS*^5 X 1 0 * gBHa/mLJC/S 

<5>«t-9{C!B?SL/-Co 2 0 L *5«fcO'a>!r ©^glgO [' ^ M] C Y P^. 1 % 

O i/lltt?»T;U^ S 0. 1% N a N3 :foJ:l>'2 0 mM HEPE Si^»«[ 

(pH 7. 4 ) ^^t;RPM 1 - 1 6 4 0 2 0 0 // L^'TS^L. 4 4 

5(-)-T;u:/uy n->»u (ioo«M) ^^>toLfc5S:*4-^:IISi mmi^AV-e 

KREX2 0-5 8!iffflB&±®t h >S 2- A R L [' ' M] C Y P coSJc 
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ycD^lzVt-^xmtLfz (136) o L/c*<oT. CHO/p KREX2 0-5 8 

«£iitc. B^St^i LTTT'o .y hL/c (Scatchard plot) Ig^^SI 7 Ci^-To «a 

B/F= (-1/Kd) • (B-B.., ) 

L/c*<oT. EI7 CHO/p KREX 2 0 - 5 8 fflUa:^ 1 ^l*>/c«90iT^ 
t h B 2-AR(Dmti^ 1 8. 0 0 0 e/Saiia> Kdm.itl 5 pM-e*)'SCi;&<^ 

C HOSfflHaoig^. 1 iBBSa^/z CD ;S a- A R<Dt![{ij}i^ 4 7 . 0 0 0 <@/iBBBa> 
K dM{i3 2 pMTrabSo ) 
Keif»J2 cAMP^igllitS^ 

mmiz -AR^zr^^^zfrn^mmff^wcHoz-pKREx 20-53^ 

ai^l^J 1 <hl^!BI{-^**5«tD^llliRL. 1 mM TX3;l/t'>Bf*>ctO' 1 mMcD 3 
->r vy^/U- 1 f^^U^-lf >^>^#t;H a n k s" ^^Si^»iSf^ (ICN Bio- 
medical sttSi) ^izm^^m2 X 1 0* $fflBS/mL i^'-Sct-^fClSSL/iio s^!t. 
mH^ 1 0 0 // L <i:S>!?OS)gO(-)-^ VT/af^Uy-yl/ (IPT) ^Hanks' 
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LXRm^W±^^fz. I^RfCfS^3^>D5>gtL/i^±M+CDc AMPa^cAMP EIA 
System (AmershamttS!}) ^fflV^TSiJ^L /Co 10 *M (-)- I P TgsiDB^fc 

(-)- 1 PTi^^jtai^® c AMPm^^ti^'ti 1 0 0 %*5ct?>' 0 %t L. sj^-is: 

C^fti^*-'^^'h-^^{-i:'9 5 0 %(^c AMP#«$^?Ii:jec^«lJg (E Cso) 
^^dbLfio ^CD*tm. CH0/PKREX2 0-5 8 ^-C-)- I P T {C J: <9 $i]Sit 

^Sch. c AMPac7)ii]f]n*<^«ji6 t>n (bis) . ^(OECoi^^iA 

3 nM-e*>o/co L/c*<oT> C H 0/ p K R E X 2 0 - 5 8 i|ffflBa±T-^^ L/c 
tr^t b & i-AR-^r-y^ ^z^i}^. m^iz c AMPHSI/Stt (Tx^/UK •> ^ ^ - 

1 ) HiSte^ 1 <Dyjmiz:'^r>xmtiiLfzA 4 3 1 iSaliaS^cDmRN A. fcJ:U^t b 
vi:^ie*aiftS*OmRN A (aONTECHttSS) ^I^Scht-C. 'J ^ 5? ^ 

Jte^j 1 ©:^r^{wti£oTRT - p CR^?To/co 

-t -f^- (iS 2-N 2 ) ; 

5' -GGCAATGGCTACTCCAGCAAC - 3 • (ie^iJ^E?«J#-^ 7 ) 
TV^-fe^xy^-r^- 2) : 

5' -CTGCTTTACAGCAGTCAGTC- 3 ' (E?ijaS2^iJS^ 8 ) 
/Sj-N 2 ti^fjtt h /S^-ARif^i^^^c DNA (E^iJ^EffJ*^ 2 O^SE 
^ij*. ^SS^ 115 1-117 1 izm^-r^) *3J:C;BE^®fc h ^2-ARif:/ 
>f y c D N A (ie^J^E^j#^ 3 CD^Sge^U*. 1 2 4 0 - 1 2 6 0 

{wffl^-rS) <hiai^/d:Be5F»J^W^'5 *>©-e^0. ^/c. ^z-C 2 tilgr^t h ^2- 
AR^t^^-l'^c DN a (Be9mie^']#^2 o^sfie^i4'. 334- 

1 3 5 3 :foJ:a'SE^<^t b^z-ARif^^J'^^cDNA (ie^mie 

5FiJ#-^ 3 CDi£SK^ij«4J. mS#-^l 4 1 7 — 1 4 3 6 (w^g^-TS) 
?"J^=^-r^ fc®T*»-So L/c3&<oTs cni^O^^^ v-^ffl^^-Si^ fr^t b 
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$2-AR mRNA;6-^>{i 2 0 3 b p> SE^^b h /Ss-AR mRNA*^<^(il 

9 7b pcDmmwi^ii^-^n^nm^n^o 

ts.^<> h'^<^ - >-f)mihntzo fint>s a 4 3 imfi^^^coRT-p cR^jtsm^ 

^EcoRVmmLfim^. 1 5 1 ^iiO'S 2 b pOiglwO Kct 4 6 b p(Dm^'^< 
>K*<«g^$n. PiMCIjGSL/-l#^{i 2 0 3 b p©Sl^^<> Ki. 1 4 6 feck 

0*5 1 h v(Dm^'^<> \^'t<mm^ntzo -^5. t h>L^)«*a«i*^fe®RT-pcR 

K]t^^^^EcoRW^m-t ^ 1 5 1 *5J:0'4 6 b pcD«lws':^ K<h 5 2 b p 

co^iw<> K^^M.'^n. pjMCi-e^asLfcJi^. a4 3 1 ifflnaitii^sjc 2 0 3 b 

pa)S|l^^<> 1 4 6*JJ:tf5 1 b pOg(,^/<> K*<a^$tl/:io.' 

El 9® (b) {c^-TiiO. EcoRV^jaStCfcOUE^aiOt h /S z- A Rif^?':^ ^ c 
DN A*3|^® 19 7b pii«SWfH-« 151bpfccfcaf46b p<DWf>T-«-> ff^t 
h $2-KR^^^ ^Zf c DN A*3fe£D 2 0 3 b p iii|g»T>T-(i 1 5 1 b p*>J:a'5 
2 b pOifM-tc-^rn^ntUWr^n-Sa — PmaCI-Z^toSL/iJt^. gt^fDt h 
^i-AR^y^^-r c DNAti^3t^O 19 7b pii^i»r^ti 146bp*>cfcC/51 
b pCD»f>T-l^-MWf$n'5o iintc^rL. tr^t l> /S^-ARI^-^/r^-r ^/'c dn at 
(iiefmB23?iJ#^ 2 1 2 0 8 tr^^ tl-S^S^^ •> h i> > (C) {C^M 

LTl^S/cJ6. I!E^©t h/Sj-AR c D N A {C#:^Et-'5PinflCI^.^gp{i (i£^«J 

^mn^^z<oi^^w.m^. j^s#-^i 2 8 8~i 2 9 sfcta^-rs) t<fsi<fi 

-^Tl^'So L/c*<oT. ^^It h iSa-ARify^J'-r^c DNAfi3l^© 2 0 3 b p 

e2-ARo:)myo(D^y^-czri)<^mLx\.^^i)<. a 4 3 i MiiaTJi^^if r^-r 
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: 8 

(1) mJm^■ i izm-r^mn 

(i) m.n(D!^m. : 

(A) K?IJ®S$ : 415 

(B) ee^ij^M :T I ym 

(D) h4?u y'- : itt^t^t 

(ii) mi\(Dmm : ^ 
(ix) : 

(D) -^-Oftli^iif^ : Tl yK#-^80<DXaa (i. Leu tfzitlle T'^-So 
(xi) EfijOiea : : 1 :^ 

Met Gly Gin Pro Gly Asn Gly Ser Ala Phe Leu Leu Ala Pro Asn Gly 

15 10 15 

Ser His Ala Pro Asp His Asp Val Thr Gin Glu Arg Asp GIu Ala Trp 

20 25 30 

Val Val Gly Met Gly lie Val Met Ser Leu lie Val Leu Ala He Val 

35 40 45 

Phe Gly Asn Val Leu Val He Thr Ala He Ala Lys Phe Glu Arg Leu 

50 55 60 

Gin Thr Val Thr Asn Tyr Phe He Thr Ser Leu Ala Cys Ala Asp Xaa 
65 70 75 80 

Val Met Gly Leu Ala Val Val Pro Phe Gly Ala Ala His He Leu Met 

85 90 95 

Lys Met Trp Thr Phe Gly Asn Phe Trp Cys Glu Phe Trp Thr Ser He 

100 105 110 

Asp Val Leu Cys Val Thr Ala Ser He Glu Thr Leu Cys Val He Ala 
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115 120 125 

Val Asp Arg Tyr Phe Ala lie Thr Ser Pro Phe Lys Tyr Gin Ser Leu 

130 135 140 

Leu Thr Lys Asn Lys Ala Arg Val lie He Leu Met Val Trp lie Val 
145 150 155 160 

Ser Gly Leu Thr Ser Phe Leu Pro lie Gin Met His Trp Tyr Arg Ala 

165 170 175 

Thr His Gin Glu Ala lie Asn Cys Tyr Ala Lys Glu Thr Cys Cys Asp 

180 185 190 

Phe Phe Thr Asn Gin Ala Tyr Ala lie Ala Ser Ser lie Val Ser Phe 

195 200 205 

Tyr Val Pro Leu Val lie Met Val Phe Val Tyr Ser Arg Val Phe Gin 

210 215 220 

Glu Ala Lys Arg Gin Leu Gin Lys lie Asp Lys Ser Glu Gly Arg Phe 
225 230 235 240 

His Ala Gin Asn Leu Ser Gin Val Glu Gin Asp Gly Arg Thr Gly His 

245 250 255 

Gly Leu Arg Arg Ser Ser Lys Phe Tyr Leu Lys Glu His Lys Ala Leu 

260 265 270 

Lys Thr Leu Gly He He Met Gly Thr Phe Thr Leu Cys Trp Leu Pro 

275 280 285 

Phe Phe lie Val Asn lie Val His Val He Gin Asp Asn Leu He Pro 

290 295 300 

Lys Glu Val Tyr He Leu Leu Asn Trp Val Gly Tyr Val Asn Ser Ala 
305 310 315 320 

Phe Asn Pro Leu He Tyr Cys Arg Ser Pro Asp Phe Arg He Ala Phe 
325 330 335 
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Gin Glu Leu Leu Cys Leu Arg Arg Ser Ser Leu Lys Ala Cys Gly Asn 

340 345 350 

Gly Tyr Ser Ser Asn Ser Asn Gly Asn Thr Gly Glu Gin Ser Gly Tyr 

355 360 365 

His Leu Glu Gin Glu Lys Glu Asn Lys Leu Leu Cys Glu Asp Leu Pro 

370 375 380 

Gly Thr Glu Asp Phe Val Gly His Gin Gly Thr Val Pro Ser Asp Asn 
385 390 395 400 

He Asp Ser Pro Gly Arg Ser Cys Ser Thr Asn Asp Ser Leu Leu 
405 410 415 

(1) imm^ : 2 izm-t^mm 

(i) E?lJO#m : 

(A) Be?lJ©S^ : E^JOS^ : 1400 

(B) le^iJcDM : i&Wt 

(C) m<DWL : 

(D) h^f.n-:;- : m.m^ 

(ii) ^no:>mm cDNA to mRNA 
(ix) ^Wl : 

(D) -eoftbOit^ : 1-18*5 J: 1380- 1400 (i. ^tl-^tl^ a-- 

T ^ y®!§-^80OXaa Leu ^tzUlle -^Sbho 

(xi) K^ijcDieii : 2 

TGAGGCnCC AGGCGTCCGC TTGCGGCCCG CAGAGCCCCG CCGGGGGTCT GCCCGCTGAG 60 
GCGCCTGCGA ACAGTGCGCT CACCTGCCAG ACTGCGCGCC ATG GGG CAA CCC GGG 115 

Met Gly Gin Pro Gly 
1 5 
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AAC GGC AGC GCC TTC CTG CTG OCA CCC AAC GGA AGC CAT GCG CCG GAC 163 
Asn Gly Ser Ala Phe Leu Leu Ala Pro Asn Gly Ser His Ala Pro Asp 

10 15 20 

CAC GAC GTA ACG CAG GAA CCG GAC GAG GCG TGG GTG GTG GGC ATG GGC 211 
His Asp Val Thr Gin Glu Arg Asp Glu Ala Trp Val Val Gly Met Gly 

25 30 35 

ATC GTC ATG TCT CTC ATC GTC CTG GCC ATC GTG TTT GGC AAT GTG CTG 259 
lie Val Met Ser Leu He Val Leu Ala He Val Phe Gly Asn Val Leu 

40 45 50 

GTC ATC ACA GCC ATT GCC AAG TTC GAG CGT CTG CAG ACG GTC ACC AAC 307 
Val lie Thr Ala lie Ala Lys Phe Glu Arg Leu Gin Thr Val Thr Asn 

55 60 65 

TAC TTC ATC ACT TCA CTG GCC TGT GCT GAC WTA GTC ATG GGC TTG GCA 355 
Tyr Phe lie Thr Ser Leu Ala Cys Ala Asp Xaa Val Met Gly Leu Ala 
70 75 80 85 

GTG GTG CCC TTT GGG GCC GCC CAT ATT CTC ATG AAA ATG TGG ACT TTT 403 
Val Val Pro Phe Gly Ala Ala His lie Leu Met Lys Met Trp Thr Phe 

90 95 100 

GGC AAC TTC TGG TGC GAG TTT TGG ACT TCC ATT GAT GTG CTG TGC GTC 451 
Gly Asn Phe Trp Cys Glu Phe Trp Thr Ser He Asp Val Leu Cys Val 

105 110 115 

ACG GCC AGC ATT GAG ACC CTG TGC GTG ATC GCA GTG GAT CGC TAC TH 499 
Thr Ala Ser He Glu Thr Leu Cys Val He Ala Val Asp Arg Tyr Phe 

120 125 130 

GCC AH ACT TCA CCC TTC AAG TAT CAG AGC CTG CTG ACC AAG AAT AAC 547 
Ala He Thr Ser Pro Phe Lys Tyr Gin Ser Leu Leu Thr Lys Asn Lys 
135 140 145 
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GCC CGG GTG ATC ATT CTG ATG GTC TGG ATC GTC TCA GGC CTT ACC TCC 595 

Ala Arg Val He He Leu Met Val Trp He Val Ser Gly Leu Thr Ser 

150 155 160 165 

TTC TTG CCC ATT CAG ATG CAC TGG TAC CGG GCC ACC CAC CAG GAA GCC 643 

Phe Leu Pro He Gin Met His Trp Tyr Arg Ala Thr His Gin Glu Ala 

170 175 180 

ATC AAC TCC TAC GCC AAG GAG ACC TGC TGT GAC TTC TTC ACC AAC CAA 691 
He Asn Cys Tyr Ala Lys Glu Thr Cys Cys Asp Phe Phe Thr Asn Gin 

185 190 195 

GCC TAT GCC ATT GCC TCC TCC ATC CTG TCC TTC TAC GTT CCC CTG GTG 739 
Ala Tyr Ala He Ala Ser Ser lie Val Ser Phe Tyr Val Pro Leu Val 

200 205 210 

ATC ATG GTC TTC GTC TAC TCC AGG GTC TTT CAG GAG GCC AAA AGG CAG 787 
He Met Val Phe Val Tyr Ser Arg Val Phe Gin Glu Ala Lys Arg Gin 

215 220 225 

CTC CAG AAG ATT GAC AAA TCT GAG GGC GGC TTC CAT GCC CAG AAC CTT 835 
Leu Gin Lys He Asp Lys Ser Glu Gly Arg Phe His Ala Gin Asn Leu 
230 235 240 245 

AGC CAG GTG GAG CAG GAT GGG CGG ACA GGG CAT GGA CTC CGC AGA TCT 883 
Ser Gin Val Glu Gin Asp Gly Arg Thr Gly His Gly Leu Arg Arg Ser 

250 255 260 

TCC AAG TTC TAC TIG AAG GAG CAC AAA CCC CTC AAG ACG HA GCC ATC 931 
Ser Lys Phe Tyr Leu Lys Glu His Lys Ala Leu Lys Thr Leu Gly He 

265 270 275 

ATC ATC GGC ACT TTC ACC CTC TGC TGG CTG CCC TTC TTC ATC GTT AAC 979 
He Met Gly Thr Phe Thr Leu Cys Trp Leu Pro Phe Phe He Val Asn 
280 285 290 
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ATT GTG CAT GTG ATC CAG GAT AAC CTC ATC CCT AAG GAA GTT TAG ATC 1027 
He Vai His Val He Gin Asp Asn Leu He Pro Lys Clu Val Tyr He 

295 300 305 

CTC CTA AAT TGG GTG GGC TAT GTC AAT TCT GCT HC AAT CCC CTT ATC 1075 
Leu Leu Asn Trp Val Gly Tyr Val Asn Ser Ala Phe Asn Pro Leu He 
310 315 320 325 

TAC TGC CGG AGC CCA GAT TTC AGG ATT GCC HC CAG GAG CTT CTG TGT 1123 
Tyr Cys Arg Ser Pro Asp Phe Arg He Ala Phe Gin Glu Leu Leu Cys 

330 335 340 

CTG CGC AGG TCT TCT TIG AAG GCC TGT GGG AAT GGC TAC TCC AGC AAC 1171 
Leu Arg Arg Ser Ser Leu Lys Ala Cys Gly Asn Gly Tyr Ser Ser Asn 

345 350 355 

AGC AAT GGC AAC ACA GGG GAG CAG AGT GGA TAT CAC CTG GAA CAG GAG 1219 
Ser Asn Gly Asn Thr Gly Glu Gin Ser Gly Tyr His Leu Glu Gin Glu 

360 365 370 

AAA GAA AAT AAA CTG CTG TGT GAR GAC CTC CCA GCC ACG GAA GAC TTT 1267 
Lys Glu Asn Lys Leu Leu Cys Glu Asp Leu Pro Gly Thr Glu Asp Phe 

375 380 385 

GTG GGC CAT CAA GGT ACT GTC CCT AGC GAT AAC ATT GAT TCA CCA GGG 1315 
Val Gly His Gin Gly Thr Val Pro Ser Asp Asn He Asp Ser Pro Gly 
390 395 400 405 

AGC AGT TGT AGT ACA AAT GAC TCA CTG CTG TAAACCAGTT TTTCTACTTT 1365 
Arg Ser Cys Ser Thr Asn Asp Ser Leu Leu 
410 415 
TTAAGACCAC CCCCCCAACA GAACACTAAA CAGAC 1400 

(1) : 3 izm-t^mn 
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(i) K^ijO^^m : 

(A) le^'jos^ : mwm^ 1999 

(B) : 
(c) m(Dm. : 

(D) : ailt^ 

(ii) mn<Dmm ■. cDNA to mRNA 

(xi) m^i\(Dmm se^<j#-f- : 3 

TGGAACTGCC AGGCACCGCG AGCCCCTACC ACCCGACAAG CTGAGTGTGC AGCACGAGTC 60 
CCCACCACAC CCACACCACA GCCGCTGAAT GAGGCTTCCA GGCGTCCGCT CGCGGCCCGC 120 
AGAGCCCCGC CGTCGGTCCG CCCGCTGAGC CGCCCCCAGC CAGTGCGCTT ACCTGCCAGA 180 
CTGCGCGCC ATG GGG CAA CCC GGG AAC GGC AGO GCC TTC HG CTG GCA CCC 231 
Met Gly Gin Pro Gly Asn Gly Ser Ala Phe Leu Leu Ala Pro 
1 5 10 

AAT AGA AGC CAT GCG CCC GAC CAC GAC GTC ACG CAG CAA AGG GAC GAG 279 
Asn Arg Ser His Ala Pro Asp His Asp Val Thr Gin Gin Arg Asp Glu 
15 20 25 30 

GTG TGG GTG GTG GGC ATG GGC ATC GTC ATG TCT CTC ATC GTC CTG GCC 327 
Val Trp Val Val Gly Met Gly lie Val Met Ser Leu lie Val Leu Ala 

35 40 45 

ATC GTG TTT GGC AAT GTG CTG GTC ATC ACA GCC ATT GCC AAG TTC GAG 375 
He Vai Phe Gly Asn Val Leu Val He Thr Ala He Ala Lys Phe Glu 

50 55 60 

CGT CTG CAG ACG GTC ACC AAC TAC TTC ATC ACT TCA CTG GCC TGT GCT 423 
Arg Leu Gin Thr Val Thr Asn Tyr Phe He Thr Ser Leu Ala Cys Ala 

65 70 75 

GAT CTG GTC ATG GGC CTG GCA GTG GTG CCC TTT GGG GCC GCC CAT ATT 471 
Asp Leu Val Met Gly Leu Ala Val Val Pro Phe Gly Ala Ala His He 
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80 85 90 

CTT ATC AAA ATG TGG ACT TTT GGC AAC TTC TGG TGC GAG TTT TGG ACT 519 
Leu Met Lys Met Trp Thr Phe Gly Asn Phe Trp Cys Glu Phe Trp Thr 
95 100 105 110 

TGC ATT GAT GTG CTG TGC GTC ACG GCC AGC ATT GAG ACC CTG TGC GTG 567 
Ser He Asp Val Leu Cys Val Thr Ala Ser lie Glu Thr Leu Cys Val 

115 120 125 

ATC GCA GTG GAT CGC TAC TTT GCC ATT ACT TCA CCT TTC AAG TAG CAG 615 
He Ala Val Asp Arg Tyr Phe Ala He Thr Ser Pro Phe Lys Tyr Gin 

130 135 140 

AGC CTG CTG ACC AAG AAT AAG GCC COG GTG ATC ATT CTG ATG CTG TGG 663 
Ser Leu Leu Thr Lys Asn Lys Ala Arg Val He He Leu Met Val Trp 

145 150 155 

ATT GTG TCA GGC CTT ACC TCC TTC TIG GCC ATT CAG ATG CAC TGG TAC 711 
He Val Ser Gly Leu Thr Ser Phe Leu Pro He Gin Met His Trp Tyr 

160 165 170 

CGG GCC ACC CAC CAG GAA GCC ATC AAC TGC TAT GCC AAT GAG ACC TCC 759 
Arg Ala Thr His Gin Glu Ala He Asn Cys Tyr Ala Asn Glu Thr Cys 
175 180 185 190 

TGT GAC TTC TTC ACG AAC CAA GCC TAT GCC ATT GCC TCT TCC ATC GTG 807 
Cys Asp Phe Phe Thr Asn Gin Ala Tyr Ala He Ala Ser Ser lie Val 

195 200 205 

TCC TTC TAC GTT CCC CTG GTG ATC ATG GTC TTC GTC TAC TCC AGG GTC 855 
Ser Phe Tyr Val Pro Leu Val He Met Val Phe Val Tyr Ser Arg Val 

210 215 220 

TTT CAG GAG GCC AAA AGG CAG CTC CAG AAG ATT GAC AAA TCT GAG GGC 903 
Phe Gin Glu Ala Lys Arg Gin Leu Gin Lys He Asp Lys Ser Glu Gly 
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225 230 235 

CGC TTC CAT GTC CAG AAC CTT AGC CAG GTG GAG CAG GAT GGG CGG ACC 951 
Arg Phe His Val Gin Asn Leu Ser Gin Val Glu Gin Asp Gly Arg Thr 

240 245 250 

GGG CAT GGA CTC CGC AGA TCT TCC AAG TTC TGC TTG AAG GAG CAC AAA 999 
Gly His Gly Leu Arg Arg Ser Ser Lys Phe Cys Leu Lys Glu His Lys 
255 260 265 270 

GCC CTC AAG ACG TTA GGC ATC ATC ATG GGC ACT TTC ACC CTC TGC TGC 1047 
Ala Leu Lys Thr Leu Gly lie lie Met Gly Thr Phe Thr Leu Cys Trp 

275 280 285 

CTG CCC TTC TTC ATC GTT AAC ATT GTG CAT GTG ATC CAG GAT AAC CTC 1095 
Leu Pro Phe Phe lie Val Asn He Val His Val He Gin Asp Asn Leu 

290 295 300 

ATC CGT AAG GAA GTT TAC ATC CTC CTA AAT TGC ATA GGC TAT GTC AAT 1143 
lie Arg Lys Glu Val Tyr He Leu Leu Asn Trp He Gly Tyr Val Asn 

305 310 315 

TCT GGT TTC AAT CCC CTT ATC TAC TCC CGG AGC CCA GAT TTC AGG ATT 1191 
Ser Gly Phe Asn Pro Leu He Tyr Cys Arg Ser Pro Asp Phe Arg He 

320 325 330 

GCC TTC CAG GAG CTT CTG TGC CTG CGC AGG TCT TCT TTG AAG GCC TAT 1239 
Ala Phe Gin Glu Leu Leu Cys Leu Arg Arg Ser Ser Leu Lys Ala Tyr 
335 340 345 350 

GGG AAT GGC TAC TCC AGC AAC GGC AAC ACA GGG GAG CAG AGT GGA TAT 1287 
Gly Asn Gly Tyr Ser Ser Asn Gly Asn Thr Gly Glu Gin Ser Gly Tyr 

355 360 365 

CAC GTG GAA CAG GAG AAA GAA AAT AAA CTG CTG TGT GAA GAC CTC CCA 1335 
His Val Glu Gin Glu Lys Glu Asn Lys Leu Leu Cys Glu Asp Leu Pro 
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370 375 380 

CGC ACG GAA GAC TTT GTG GGC CAT CAA GGT ACT GTC CCT AGC GAT AAC 1383 
Gly Thr Glu Asp Phe Val Cly His Gin Gly Thr Val Pro Ser Asp Asn 

385 390 395 

ATT GAT TCA CAA GGG AGO AAT TGT ACT ACA AAT GAC TCA CTG CTG 1428 
lie Asp Ser Gin Gly Arg Asn Cys Ser Thr Asn Asp Ser Leu Leu 
400 405 410 413 

TAAAGCAGTT TTTCTACTTT TAAAGACCCC CCCCCCCCCA ACAGAACACT AAACAGACTA 1488 
TTTAACTTGA CGGTAATAAA CTTAGAATAA AATTGTAAAA ATTGTATAGA GATATGCAGA 1548 
AGGAAGGGCA TCCTTCTCCC TTTTTTATTT TTTTAAGCTG TAAAAAGAGA GAAAACTTAT 1608 
TTGAGTCATT ATTTGTTATT TGTACACTTC AGTTCCTCTT TGCATGGAAT TTGTAACTTT 1668 
ATGTCTAAAG AGCTTTAGTC CTAGAGGACC TGAGTCTGCT ATATTTTCAT GACTTTTCCA 1728 
TGTATCTACC TCACTATTCA AGTATTAGGG CTAATATATT GCTCCTGGTA ATTTGTATCT 1788 
GAAGGAGATT TTCCTTCCTA CACCCTTCGA CTTGAGCATT TTGACTATCT CGGACCTTTC 1848 
AGCTGTGAAC ATGGACTCTT CCCCCACTCC TCTTATTTGC TCACACGGGG TATTTTAGGC 1908 
AGGGATTTGA GGAGCACCTT CAGTTGTTTT CCCGAGCAAA GCTCTAAAGT TTACAGTAAA 1968 
TAAAATGTTT GACCATGAAA AAAAAAAAAA A 1999 



(1) : 4 izm-t^mn 

(i) mmcD^WL : 

(A) Be^J©S$ : E?IJ©S$ : 29 

(B) E^ijcD^ : mm 
(c) mco^ : 

(D) h;f.a v'- : 

(xi) s£?ijoie«s : mmm^ 4 

ACACCTGCAG GTGAGGCTTC CAGGCGTCC 29 
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(1) ^m^^ : 5 izm-t^mm 
(i) 

(A) mncDS:^ : ie?'i<^S$ : 30 

(B) K^iJOM : mWt 

(C) mcD^ : — 

(D) h;f:n : 

(ii) Se^iItDSS : fiiiOil^K (^^DNA) 

CACAACCTTG TCTGTTTAGT GTTCTGTTGG 30 

(1) : 6 izm-t^mm 

CO K?'J©#^ : 

(A) : EJiJ©S$ : 43 

(B) mmcom i&m 
(c) m(Dm. : — *M 

(D) h;f.n : ilLi^t^ 
(ii) JS^iJ^ia^ : ftfeO^S? (^fifeDNA) 
(ix) : 

4 ^STCGA*<?¥«Ef So 

(xi) E^IJCDIB^ : : 6 

AGCTCCTGCA CGCGCGCCGA TATCTCGAGC GGCCGCGGTA CCA 43 

(1) le^iJS^ : 7 tcMI-StS^ 
(i) : 

(A) K?lJ(DS:^ : ffi^lJCDS^ : 21 
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(B) K^ijOM : mm 

(C) m(D^ : 

(D) h^^ci iy- : mm^ 

(ii) SS^iJ©«^ : ffe®^^ (^^DNA) 

(xi) : Be?ij#-§- : 7 

GCnAATGCCT ACTCCAGCAA C 21 

(1) ge3?ij#-^ : 8 izm-r^inn 
CO mmcDimWi : 

(A) : Se?iJOg$ : 20 

(B) mncom 

(C) I^Otfifc : 

(D) hi-:cJ V?- : iSiat^ 

(ii) E^ijOM : te^i^Be (^fijcDNA) 
(xi) fid^JOlSlfe : fie^J#^ : 8 
CTGCTTTACA GCAGTGAGTC 20 
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-r J^SBB^iJ ^ S D N A o 

1 3 4 5 -e^$ns^Sie?ij^w-rsst^©*Bffl4CDDNAo 

6. Ii^©lfiffl4 */r(i5 0DNA^#W-r-5*aglx.^^' ^-o 
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( i ) C''M]->Ty b°> KD-yK^)i:t-r^K dfi : *^ 7 5 p M 

(ii) mwizmmmm^^ I i^^r.^n^T = ^wtwin^^^i-^^o 

1 3. m*CD|g|B 1 ~ 3 Ol,>-rn*>fD>3 2-T K^':^ U >S^{*:-9-^^-r >^^^t; 
1 3 t,fz^t 1 4<DX^ U -r.^'^ffl^.y ho 

1 6. tS*^4 ^/iti 5 ©DN A<^— SP^/cti^^^tfetib-rS C t^^tr. TIB 
( i ) [''M]'>Ty f> Ka-;HcJ*-rSK dit : ij^^ 7 5 p M 

(ii) m.%mzw.n^mjm^ i ici^^n^r ^ /s?!E^ij^wi-So 
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A 4 3 1 
N A 

c D N A 



02 -NT. iS 2 -CI 



Sse8387l 

J 



\ 



Hind 111 

' /5 2 -AR t*-:/ 
^^Zfc DN A 



Hind 111. Sse8387l;lir'fb 



Sse8387l Hind Hi 



T 



. ^ ^ 

Sse3387l Hind III 




Hind III, 
Sse8387l;'g<t 



Sse8387 




Hind III 
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-100 TCmnTDCmiTIT^ -81 
C T C CC flCC T 

T TA 

im;QGG(MC(X(»GAACcxx:/«:ax:Trcni;nT3a:ACccAAC(^ eo 

Met Gly Gin Pro Gly Aai Gly Ser Ala Rie Leu Leu Ala Pro Asn Gly Ser His Ala Pro 20 

Arg 

C C A T 

GACCACCWCCTAACGCAGGAAaJCGACGAGGCGTOGGrccrcGCCATCQGCATCCrcArc 120 
Asp His Asp Val Thr Gin Glu Arg Asp Glu Ala Trp Val Val Gly Met Gly He Val Met 40 
Gin Val 

TCTcrcArcGrccrcGaATccrcTrraxAATcrcaGcrcATCA:!^ lao 

Ser Leu lie Val Leu Ala lie Val Fhe Gly Asn Val Leu Val He Ihr Ala He Ala Lys 60 

TCG 

TOGAGajrCTGOCACGCTCAIXAACTMTOATCJOTCAClGOttT^ 240 

Fhe Glu Arg Leu Gin Hu- Val Ihr Asn IVr Fhe He Thr Ser Leu Ala Cys Ala Asp Leu 80 

C T 
CrcATGGGCmGCAGIGGrc(XX;TrrOH;GCCQCCCATATrCrcArcAAAinGTOCr 300 
Val Met Gly Leu Ala Val Val Pro Rie Gly Ala Ala His He Leu Met Lys llfet Trp Ihr 100 



TrrGGCAACTOTOGTOGKTrrTDGiCTTOATrGATCrcCTCTCCCrcADCOCC/«X 360 

Fhe Gly Asn Fhe Trp Cys Glu Fhe Trp Ihr Ser He Asp Val Leu Cys Val Ihr Ala Ser 120 

T 

ATrQCACCCICTDCCrcArcOCACrcGATaXTACTn'GCCATrACTTCAOXTrcA/C 420 

He Glu Thr Leu Cys Val He Ala Val Asp Arg TVr Fhe Ala He Ihr Ser Pro Fhe Lys 140 

C T 

TAT cm; MX: CIG (HG yVX AW AAT A/C GCC OC GiU ATC AIT OG AIG Gn; ait: 480 

IVr Gin Ser Leu Leu Ihr Lys Asn Lys Ala Arg Val He I le Leu Met Val Trp He Val 160 



TCAGGCOTAXTXTTCTrcaXArraCATCCACTaTACOTGttWrC/ICO^ 540 

Ser Gly Leu Thr Ser Fhe Leu Pro He Gin Met His Trp IVr Arg Ala Thr His Gin Glu 180 

T T 

GCCATCAACTGCTJ^CGCCAttGttACCTGCTCTGACTrcTrcAffiAflCCMQOCTATQCC 600 

Ala lie Asn Cys Tyr Ala Lys Glu Ihr Cys Cys Asp nie Fhe Ihr Asn Gin Ala Tyr Ala 200 
Asn 
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T 

ATrax;T(XTOATC(nGTCcmTAC(nTcccaccrcAn:Arc(nT:TO eeo 

He Ala Ser Ser lie Val Ser Phe TVr Val Pro Leu Val Me Met Val Phe Val TVr Ser 220 



/«;GrcTrrCAC(i«GCCAAAi«XCtfCrcO^GAACATrGACAAATCT 720 
Arg Val Phe Gin Clu Ala Lys Arg Gin Leu Gin Lys He Asp Lys Ser GIu Gly Arg Phe 240 

T G 

CATGCCCAGAACCIT/«:CUGIGGACCAGGATGGGGGGOa£aTGGACrC(^ 780 

His Ala Gin Asn Leu Ser Gin Val Glu Gin Asp Gly Arg Ihr Gly His Gly Leu Arg Arg 2G0 

Val 

G 

ICTTCX: AAGmi%mAAGGAG(XAAAGOCCTCAACA0GmGGCAICA[IC^ 840 

Ser Ser Lys Re IVr Leu Lys Glu His Lys Ala Leu lys Ihr Leu Gly He He Ifet Gly 280 
Cys 

/crmAacTCTXTOcrccccmmivrcGrrAMiAiTcrccATGrcATC 9go 

Ihr Rk Ihr Leu Cys Ttv Leu Pro Phe Phe He Val A»i He \bl His Val He Gin Asp 300 

C A A g' 

AACaCArcCCrA/ffiGAACrrT»CAJCaCCTAAATTOCrcGXTAT(TCAW1CrOCT 980 
Asn Leu He Pro Lys Glu Val Tyr He Leu Leu Asn Trp Val Gly TVr Val Asn Ser Ala 320 

Arg He Gly 

mAATCCCCrrATCXttTGCafi/IGCCCAGATTO/ffiiOTQCCmCAGMCr^ 1020 
Phe Asn Pro Leu lie IVr Cys Arg Ser Pro Asp Rc Arg He Ala Phe Gin Glu Leu Leu 340 

T[^CTGCXyV£lCTlCrTIGA/V;G0C1CTGGGAATGQCTI£TCCAG^ 1080 

Ci« Leu Arg Arg Ser Ser Leu Lys Ala Cys Gly Asn Gly Tyr Ser Ser Asn Ser Asn Gly 360 

Tyr 

G 

AACACAa]GGM:CAG/Vn'GGATArCACCn;GMCM;GAGAAAGAAAATAAA(nGCIGf[7 1140 

Asn Ihr Gly Glu Gin Ser Gly IVr His Leu Glu Gin Glu Lys Glu Asn Lys Leu Leu Cys 380 

Val 

GAAGACCItCCAQQCACGGMGACmGIGQKCATCAAGGTAITGIGan'AGCGATAAC 1200 

Glu Asp Leu Pro Gly Ihr Glu Asp Phe Val Gly His Gin Gly Thr Val Pro Ser Asp Asn 400 

A A . 

AnGATTaCCAGDGi«/CTT[n'tfrACAAATGM:TCA(nGaCTMm^ 1265 
lie Aai Ser Pto Gly Arg Ser Cys Ser Ihr Asn Asp Ser Leu Leu 415 
Gin Asn 

A C COC 

TrAAGAa:MXC0C...CCAOM/^AAA^ 130O 
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Hind III 



SV40 zfn 




SV40 /t5'J(A) 



Sal I 



ACC I 
SV40 ;|;"J(A) 
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SV40 -^g -A ^ SV40 U (A) 




SV40 

Sse8387l -*iSi22i2S'- Hind III SV40 'J (Ar^r^rrT' :p_>,_ 

^^3fcDNA , ^.^^ Sse8387l 
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i 



i 
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m 8 
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A 4 3 1 
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